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/.B5';r.ACT PHASE I 

:J1 the data gathered on Mylar C Capacitors operated at 
o 

125   C.   has been analysed and the results presented in 

the form of a curve showing the percent d failures to be 

expected in a 72-hour period in Mylar Capacitors at 

various stresses. 

This curve indicates that these Myl?.r caps citers can be 
n 

operated at a stress of 700 volts per mi\   "-t IZf-     Q      aQ<i 

operated for a minimum of 72 hours without f.j;ceeding a 3% 

loss in the test group. 

The data gathered at other temperatures it now b»>ir.g analyzed 

to provide a similar curve for these temufc.-atureR. 

o 
Indications are that 125   c.  may he th«- »cu limit,  wirh the 

present grade of Mylar, except tor sxtxrrvely «hort«tarni 

operations. 

Tests to determine this top lir. •*• ;./<   :.•-.-   ..rdi-wtv 

•• .L C-0I5 h!f- x <W -7O-R M-A-T-l-O-N RJC-*-* it M5*M:~D 
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R-E 3-U-ft-K!-iT^B=Tr 

ABSTRACT P H A S E      II 

All    the   tests during the last quarter on Metallised Mylar 

b'.ve been run to determine the quality of various method* 

of making contact to the metal film so as to eliminate open* 

during life test. 

The quality of Metallized Mylar capacitors from the :>cint of view 

of dielectric strength has been proven, and the stress at which 

these capacitors can operate has been determined. 

There remains   only the problem of solving the large amount of 

opens occurring in Life Test. 

Two methods are   showing good results: 

1. Making a small fold in the edge of the dielectric 

during winding so as to provide a greater area of 

metallising to the contact rather than an edge a 

few microns in thickness. 

2. Increasing the margin by a   32nd cf an inch, and 

melting down this margin w'th a heavy penetrating 

spray of metal. 

Although the results obtained thus far i re bt #ed on only three groups 

of capacitors,    the results are extremely encouraging. 

S-EX-U-R-I-T-Y 1-N-F-O-R-M-A-T-J-ON ~JM6=»T-WPli*> 1*B C 

•*"••• 
**$: $£* 
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R -E -S -T-R-1- C -T-E -C 

Part   I. 

PURPOSE 

A.,    Develop   Film Dielectric Capar:ito:*r-    high- temperature.,  utilizing 

DuPort "Mylar" Film (V-200) or equivalent,  as a capacitor di- 

electric,  in order to achieve higher temperature operation and 

greater reliability of fixed paper capacitors,  in accordance with 

Eureau of Ships Contract SpecificaMor  SHIPS F-400     dated 

15   September 1951,   as foliowa: 

B        Phasy    I 

1. Evaluate a V-200 film or equivalent in accordance with para- 

graph 3.2.1   of referenced Bureau of Ship* Contract Specifica- 

tion SHIPS F-498, 

2. Furnish fifty (50) each of various capacitors as described in 

paragraph 3. 2. 1   of referenced Bureau of Ship<: Contract 

Specificatior. SHIPS F-496 

3. Submit reports as specified therein 

C-    Phase II 

1     Evaluate a V-200 film or equivalent with   metallised electrodes 

in accordance with paragraph 3   2.2 of r?fcrtr.ced BM -eau of 

Ships Contract Specification SHIPS F-499, 

2.    Furnish fifty (50) each of various capacitors as. described in 

paragraph 3, 2. 1   of referenced Bureau of Ship* Contraci 

Specification SHIPS F -499. 

SEC-M-I-T-Y       I-N-F-O R-IA-A- T-T-O-N i(-E-ST R-l-C  r-E-D 

w» 



Page   4, 

R-E-S-T-R-I-C -T-E-D 

PURPOSE     continued^ 

3,    Furnish one (1) set of Type D.  Class IV Manufacturing 

Drawings in accordance with Bureau of Ships Specific 

cation 16D19 (RE',  dated   If   January 1946, and Amendment 

Mo    2 dated 1 May 1948, 

4„    Submit report* as specified herein 

S-E-C-U R.I -I -Y MIF OR -M-A-T- I ON R-E 5 T* I-G -T E-D 
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R-E-S-T-R-I C-T-E--D 

GENERAL FACTUAL DATA PHASE    I 

It W9?i discovered durir^ Lii'c Testa that Mylar Capacitors tented at 
c 

125     C.   draw more current than was normally anticipated.      To further 

investigate this phenomenon a series of tests were performed uring 

1 Mfd.  capacitors constructed with two ,0005"   i'ilm^ o   Mylar C 

between foils. 

One test was performed with individual units and anoth ;•- with .-e-veral 

units in parallel. 

The results in both cases were uniform   enough to be incorporated into 

Curve #C-1017   shown in Part III   P.   10-A 

The tests in all instances were performed in the following manner: 

The units were placed in an oven at lZo    C.   and allowed sufficient 

time to stabilize to that temperature.    With leads pa«?M*d through the 

oven wail to external instruments,, the voltage stress war incr< e.sed 

in 100   V. D4C.   increments to a maxinr.um of 1200 V, D C.      It w&« 

found that beyond that stress point,  units of ruch construction break 

down too rapidly to assure reliable re.iult.v-    At each applied stress 

voltage,  the current was measured in micro ampere."      These </ilurs 

were subsequently converted to megohms,   and plotted as Insulation 
o 

Resistance vs.   Voltage Stress at 125     C. 

S-E-C-U-R-I-T-Y I-N-F-O-Pr M-A-T-I-O-N R-E-5-T-Pc I-C-T-E-D 

mi. ii   • • ' -   • 
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R-E S-T-R-I-C -T-E-D 

I 

GENERAL FACTUAL DATA   (continued) PHASE    I 

•" 

An analy*i.» of tbi* cvve makes it very obvious that Mylar C at 
o 

125    C.    po^ne^tm ut:de£'.rable   characteristics. 

At 100 V D C,     which is the approximate potential   applied for 

insulation resistance measurements, the result is only 22 megohms 

per microfarad,  and the curve slopes steeply so at 1200 V, DC.  the 

result Is a mere 1. 5 Megohm:> per microfarad. 

This sharp decline It surprising since paper changes insignificantly 

with voltage stress 

At any rate,  these re :ults do not coincide with the early history of 

the material     Our fii st curves showed 400 megohms per microfarad 

at a potential of 90 V  D. C.    It might be that Mylar deteriorates when 

stored   for any length of time,  or it may be that one lot of material 

varies that much from another.    In either case    it is an undesirable 

characteristic.. 

Characteristic "K"„  taken from the MIL-C-25A Specification,  allows 

a minimum insulation resistance value of 10 megohms per microfarad 
o 

at 125     C       Judged on this performance,  Mylar C hardly exceeds 

paper as a die lectric at elevated temperatures. 

S-E-C-U-R-I-T-Y        i-N-FO-R-M-A-T-I-O-N R-E-S-T R-I-C-T-E-D 
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R-E-S-T- R-I-C-T-E-D 

GENERAL FACTUAL DATA PHASE     II 

As   mentioned previously, the   excessive number of opens that occur 

during Life Test has been the greatest difficulty encountered with 

Metallized Mylar. 

The bond between the pigtail or terminal connection to the Metallized 

film on the Mylar has in most cases ruptured during the Life Test. 

Basing our research on the theory that the heat evolved during the 

end spray of copper and solder is sufficient to fuse away a fraction 

of the protective Mylar margin,  we have increased this margin from 

1/16"   to 3/32". 

The units referred to in   this report were all wound with material having 

a 3/32"   margin. 

Asa second remedy to this situation,  an installation was made on the 

winding machine whereby a l/64th of the outer edge of the Mylar was 

rolled over just previous to being wound. 

The   capacitors made In this manner have not as yet been exposed to 

Life Tests and cannot be reported on at this time. 

S-E-C-U-R-I-T-Y        I-N-F-CVIVM-A-T-I-O-N R-E-S-T-R-I-C-T-E-D 
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R-E- S-T-R- I-C-T-E-D 

D-E-T-A-I-L F-A-C-T-U-A-L D-'i-T-A PHASE   I 

Work continued,  as scheduled, with the 1 Mfd    Capacitor constructed 

with two layers of , 0005'*   Mylar C   film between foils. 

o 
The test temperature wa» 125    c., and the applied Life Tent voltages 

ranged between 600 V. D„ C    and 10C0 V. O. C.      The units were wound 

with Mylar taken from the same lots as those previously tested and 

the   gauge of the material varied similarly between . 00048"   and 

. 0006".     The winding specification and techniques were the same 

as those used previously for this type unit. 

A.  Seventy-five units were divided irto three groupe   of 

twenty-five each: 

1. Tested at 600 V, D. C< , two units failed voltage 

test prior to Life Test.    Both were mechanical 

failures.    The remaining '.wenty-three units were 

placed on Life Test    and twenty-one completed 

72   hours.    Both failures   were caused by Mylar 

faults,  (See Part III,  P.  1.) 

2. Tested at 800 V, D. C., three unite failed voltage 

tests prior to Life Test,    All three were 

mechanical failures,    The remaining twenty-two 

units were placed on Life Test and thirteen 

completed 75 hours,    There were eight Mylar 

failures and one mechanical.  (See Part III,  P,  2) 

S-CC-U-R-I-T-Y Ml>]» CXR -M-A-T-I-O-N R E-S-T-R-I-C-T- BD 
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R-E-S-T-R-I-C -T-E«<D 

DETAIL   FACTUAL   DATA Phase   I   (continued) 

3.    Tested at 1000 V. D. C. , two unite failed voltage 

teet prior to Life Test,    One was a Mylar failure, 

the other a mechanical.    The remaining twenty- 

three unit* were placed on Life Test, and eight 

completed 72 hours. 

There were fourteen Mylar failures and one 

mechanical    (See Part II,  P.  3.) 

B.    Seventy-five units were divided into three groups of 

twenty-five each. 

1, Tested at 600 V. D. C.. one unit failed voltage 

test prior to Life Test.    It was a mechanical 

failure. 

The remaining twenty "four units were placed on 

Life Test and twenty-one completed 72 hours. 

There were two Mylar failures and one mechanical. 

(See Part III,  P. 4.) 

2. Tested at 800 V. D. C., two units failed voltage test 

prior to Life Test,    Both were mechanical failures. 

The remaining twenty-three were placed on Life 

Test, and seventeen completed 72 hours.    There 

were four Mylar failures and two mechanical. 

(See Part III,   P.   5,) 

S-E-C-U-R-I-T-Y I-N F O-R-M-A T-I-O-N R-E-S-T-RJ-C-T-E-© 
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R-E-S-T-R-I-C-T-E- D 

DETAIL   FACTUAL   DATA PHASE   I   (continued) 

3.     Tested at 1000 V. D, C., three units failed voltage 

test prior to Life Test.      Two were mechanical   * 

failures and one a Mylar failure,    The remain- 

ing twenty-two unitr we:ce placed on Life Test, 

and eleven completed 80 hours.    There were ten 

Mylar failures   and one mechanical.(See Part III, 

p. 6.) 

C.    Seventy-five units were divided into three groupa of 

twenty-five each. 

1. Tested at 700 V. D, C. i  all units passed the testa 

prior to Life Test,  and twenty-two completed 

88 hours.    There were two Mylar failures and one 

mechanical.      (See Part III3  P,  7,) 

2, Tested at 800 V. D C. , all unit* passed the tests 

prior to Life Test.     All twenty-five units were 

placed on Life Test and thirteen completed 

74 hours.   All twelve failures were caused by 

Mylar faults.    (See Part III„  P.  8.) 

3.     Tested at 900 V. D„ C  ,  all units passed the tents 

prior to Life Test,    All twenty~five unitr. were 

placed on Life Test and seven completed 76 hours. 

All eighteen failures were caused by Mylar faults, 

(See Part III,  P.   9.) 

S-E-C-U-R-I-T-Y      I-N^F-OR-M-A-T-I-O-N R-E-S-T-R-I-C-T-E-D 

twummi 
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R^E-S-T-R-I-G-T-E-.O 

DETAIL FACTUAL DA T_A PHASE     II _ 

o 
The tests were performed at 125    C.  using the .25 Mfd.  capacitors, 

constructed with a single layer of . 0005"   Metallised Mylar C as the 

dielectric.    The margins,  however, were increased from 1/16"   to 

3/32". 

A.    Seventy-five unite were divided into three groups of 

twenty-five each: 

1.    Tested at 300 V. O. C, all units passed the tests 

prior to Life Test.    All twenty-five units were 

placed on Life Test and twenty-five completed 

260 hours.  (See Part m,  PP.  12,  13, 14.) 

2. Tested at 400 V. D„ C., all units   passed the tests 

prior to Life Test.    All twenty-five units were 

placed on Life Test and twenty-five completed 

260 hours.  (See Part III, pp.  15,  16,  17.) 

3. Tested at 500 V. D. C,  one unit opened during the 

initial voltage test.    The remaining twenty-four 

units were placed on Life Test and twenty-four 

completed 257 hou-s.  (See Part III, pp.  18,  19,  20.) 

S-E-C-U-R-I-T-Y 1-N.PO-RJAA.T-I-O-N R-E-S-T- R-I-C-T- E-D 

i— i i I in 

\ 
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R .£-s -T-R-I-C -T-E-D 

CONCLUSIONS PHASE      I 

By compiling the results of all the Life Test3 conducted at 

125° Co    (See Part IIIt  P. 10)   with the   1 Mfd. Capacitor, 

constructed with two layers of .0005"   Mylar C   between foils, 

it was possible to plot the curve below: 

o*      d   /'Go .ISo J*>o4Jo soc Q6O 7OC Q6O fdo (66o tiuo 12&0 1300 &#> 

ST/r£S5 /A/ VOITS A. C. /°S/f M//L.    @ 125° c. 

a)      The Curve is derived from plotting the   average number of 

failures in 72   hours of each test voltage group. 

A correction was   made from the test data to derive the voltage 

necessary to cause 10i% failures in 72 hours.     If the test data 

were plotted directly,  that point would be 1500 VDC, but since 

100% failures occurred at that voltage in only 41 hours test 

time,  by calculation,  it was found that 1360 VDC should be used. 

S-E-C-U-R-I-T-Y I-N-F-O-R-M-A-T-I-O-N R- E-S -T-R-I -C- T- E-D 

-^  !'•!  »'• 
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R-E-S-T-R-I-C-T-E-D 

CONCLUSIONS   (continued) PHASE     I 

It is our conclusion that a 1 Mfd. capacitor constructed 

with two layers of .0005"   Mylar C   between foils will 

operate for a minimum of 72 hours at a stres& of 
o 

700 VDC, and at a temperature of 125    C. without ex- 

ceeding a loss of 30% of the test group. 

S-B-C-U-R-I-T-Y I-N-F- O-R-M-A-T- I-O-N R -E-S-T- R-I-C -T-E-D 

<J 
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R-E-S -T-R-I-C -TEJD 

CONCLUSIONS         PHASE    II 

With only the results of three groups of test units as a basis, 

we cannot conclude that the matter of "opens" among   Metallised 

Mylar C units has been solved, but the indications are very en- 

couraging. 
• 

Of seventy-five units tested,  only one "open" occurred,  and 

that happened before Life Test, 

Very rarely, in our previous Life Tests,  even at the lower test 
o 

temperature of 85   C, have any units completed Life Test with- 

out any "openi»" 

{• These results were gained with test units wound with the margins 

increased from 1/16" to 3/32".    Further tests with similar material 

will settle this issue. 

S-E-C-U-R-I-T-Y        I-N-F-O-RrM-A-T-I-O-N R-E-S-T-R-I-C-P E-D 
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R-E-S-T-R-I-C-T-E-O 

PROGRAM  FOR   NEXT  INTERVAL 

PHASE 

Sufficient test data has been compiled with the 1 Mfd. Capacitor 

constructed with two layers of .0005:'   Mylar C   between foii.s 

at 125°   C. 

The program for the next quarter wi?.l center on urits cf 

similar construction, but the test temperature wiir be rained 

to 150°   C. 

Basing our prognosis on the evidence we have found to date, 

mainly the poor Insulation Resistance of My'.ar Capacitors 

at elevated temperatures,  we believe that very few test* w'll 

be needed to show conclusively that Mylar C,  a<> w« have it 
o 

on hand, will not serve effectively as a dielectric at lbC    C. 

S-E-C-U-R-I T-T I<N-F-0-R~M-A-T~I-O^N P E-8  f-R-I-C T E-D 
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R-E- S-T-R4-C-T-E-D 

PROGRAM       FOR      NEXT      INTERVAL. 

PH A S E II 

It is our intent to   continue the work with Metallised 

Mylar C Capacitors, with both increased margins and 

rolled over edges until it is determined which method 

fields fewer "opens".     If neither of these methods 

improves the condition^  other means will be tried until 

a satisfactory solution is reached. 

It is meaningless to continue testing units which fail 

mechanically before the stress point of the Mylar C 

is reached. 

S-E-C-U-M-T-Y       I-N-F-O-R-M-A-T-I-O-N R-E-S-T-R-I-C-T-E-D 
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I 

NObsr Mfi'A Twenty-five   . 23 Mid. 
Single .5 Mil Metallized 
Mylar C   Units 

The units (25) were wired to a Life Test ruck after the initial 

tests were concluded.,  and the total   capacitance measured at 

room temperature.    Following this, they were heated in an 

o 
oven to 125    Q,  for one-half hour.    The capacitance was then 

measured at 125    C. 

Next, the units were exposed to 300 V0D.C„  pre-breakdown 

test for one-half hour.    During thit; period,   there were ten 

temporary breakdowns.    The capacitance was again mec'sured 

before the Life Test commenced. 

Temporary Total 
Breakdowns C apacitance Elapsed 

Start of 

Time 

0 6.4 Mfd. Test 

7 3.4     " 2 1 hour i 

13 •3.4     " 43 11 

13 6.4     " 68 • i 

6.4     " 93 •i 

6.1      " 116 • i 

6.1      " 18 3 it 

6.1     " 212 • t 

5.9      " 241 it 

5.9      " 260 

Test   C 

it 

ompleted 
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Page      14, 

NOber M#44   (Continued) 

Number of units started on test      ........    2^ 

Number   finished      ......................      25 

Total Capacitance before Life Test at room temperature . . . 

II II li ii II It l?Ei0     P 

Number of permanent failures    0 

Number of temporary failures   ........ ,..„•...   1 4 

Number of opens at the end of the test ......... . .,.     0 

. .5.75 Mfd. 

..6.65     " 

S-E-C-U-R-IT-Y I-N-F-O-R-M-A-T-I-O-N R-E- S-T- R- I-C-T- E- D 
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i 

NObsr Mr>4 5 Twenty-five ,25 Mfd, 
Single . 5 Mil Metallized 
Mylar C Units, 

The units (25) v/ere wired to a Life Test rack after the initial tests 

were concluded,  and the total capacitance measured at room temper- 

ature.    Following thir., they were heated in an oven to 125    cr  for 

o 
one-half hour.    The capacitance wa.'j then measured at 125      C. 

Next, the unit:? were exposed to 400 V0D.C.. pre-breakdown test for 

one-half hour. During this periodc there were no break iov/ns. The 

capacitance was again measured before the Life Test commenced. 

Temporary 
Breakdowns 

Tota 
Capacits 

1 
nee Elaosed Time 

0 6.7 Mfd. Start of Test 

5 6.3 • I 24 hours 

179 6.2 •1 45     " 

136 6.2 • p 68    " 

186 6.2 »i Q3         II 

136 6.2 »i 116    " 

186 6.6 • i 138     " 

136 6.6 11 212     " 

186 6.4 ii 241     " 

186 6.4 it 260    " 

Teat   Completed 



NObsr M#45    Continued) 

Page   17. 

Number of unit9 started on test 

Number finished    . -. <, . . 

• •eaboaraQ 25 

Total capacitance before Life Tes». at room temperature 

125°   C. 

" " after pre -breakdown test . „ 

" " "       Life Test  . , 

Number of permanent failures 

Number of temporary failures 

Number of opens at the end of the test 

7    •    •    «     1    P 

•    ••4COJC 

•    •C(»«90«<-0 

•   •«r>o**«o*c 

•   v   «   o   •> 

0 

.186 

D 

5,80 Mfd. 

6.70 Mfd, 

6.70 Mfd. 

6,4C Mfd, 
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Pag«   19. 

NObsr M#46 Twenty-five .25 Mfd. 
Single    5 Mil 
Metallized Mylar C 

Units 

The units (24) were wired to a Life Test rack after the initial 

tests were concluded,  and the total capacitance measured at 

room temperature.    Following this, they were heated in an 
o 

oven to 125   C. for one-half hour.      The capacitance was then 
o 

measured at 125     C. 

Next, the units were exposed to 500 V, D. C. pre-breakdown test 

for one-half hour.     During this period, there wert- 39 temporary 

breakdowns.    The capacitance was again measured before the 

Life Test commenced. 

Temporary 
Breakdowns 

Total 
Capacitors 

6.4   Mid. 

Elapned 
Time 

0 Start of Test 

58 6.3 ti 24 hours 

166 6.15 it 42 n 

166 6.15 ii 65 II 

166 6.15 ii 90 >i 

166 6.15 n 11 3 II 

167 6.20 II 185 'i 

171 6.20 II 209 II 

171 6.15 II 238 M 

171 6.15 it 257 

Test cc 

•1 

rnpleted 

_- 
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Page     20, 

NObsr #46   (continued) 

Number of unite started on test   ...............  24 

Number finished     24 

Total capacitance before Life Test at room temperature .,«.  5. 55 Mfd. 

" » '« "        "      " 125°   C,   .........    6.40 Mfd. 

" "      after pre-breakdown test ..................     6.40 Mfd. 

" " "      Life Test     6.15   Mfd. 

Number of permanent failures     ................    0 

Number of temporary failures ,.  171 

Number of opens at the end of the test ......... .      0 

S-E~C-U-R-I-T-Y I-N-FO-R-M-A-T-t-O-N R- E-S-T-R- I-C- T- E- D 
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